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| Providing Precise Temperature Records . . . Handsomely 

















A Complete Line of 
Modern TAG Recorders with 3 Chart Sizes 


“Handsome is as handsome does’ is an apt description of TAG's complete lin 

of new day Recorders . . . For, in these handsomely styled Instruments, mode 
design finds quick agreement with the approved standards of sensitiv 
reaction, characteristic of TAG Temperature and Pressure Recorders. 


Offered in 9”, 10” and 12” chart sizes, all TAG Recorders have a 
exceptionally long pen travel and an interchangeable tube system o 
ingenious design . . . the active element can be replace 

readily and needs be checked at one temperature only- 

no necessity to recalibrate all points in the range. Ask *c 

your copy of Catalog 1060-l which will suggest the usefu 

ness of TAG Recorders for service an 


HHI | <tr economy in your plant. 


C.J. TAGLIABUE MFG. CO. 


Park & Nostrand Ave’s., Brooklyn, N. Y. 
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SPEED UP 


your scattered ,. 
temperature 
reading... 
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... THIS ACCURATE, CONVENIENT WAY 


Many processes have numerous scattered thermocouple points 

from which readings must be made at definite periods. The Fox- 

y; boro fast-acting Cabinet Indicator will handle as many as 82 at The New 
one central point. Readings can be made almost as fast as they 


can be written down. Accuracy of the indicator is guaranteed to FOX BORO 


“4 Of 1% of full scale value. » » » Operators also praise the fact 


that the new Foxboro Key-Switch Cabinet Indicating Pyrometer K FY SW j TC bi 


is a complete unit and easily installed. Lead wires are quickly 





onnected to their respective terminals which are individually CAB | N ET 
marked. All parts are accessible from the front. These features 

save installation time and money. » » » Tell us the number of 

thermocouples to be handled, scale range and the nature of the IN y) | C ATI N G 


application. We will gladly send you detailed information. The 


Foxboro Company, 46 Neponset Avenue, Foxboro, Mass., U.S.A., Pp 7 R 0 M f T F R 


Branch Offices in 25 Principal Cities. 


is a complete unit. No push 








button or plug and socket con- 


O nections are used. Switches and 
yy rheostat are enclosed in dust- 
2 ecageageagy et tight housing. Write for Bulletin 


2 Y RO M E T E R it be 766 for complete details. 
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EDITORIAL COMMENT 


NEW INSTRUMENTS 
Indicators, recorders 
levices, etc., for plant, field and laborat 

OIL-FILLED 

INDUSTRIAL INSTRUMENTS COURSI 
it Charleston Evening Trade Scho 

By C. B. Cochrar 


ocn 


PTHERE’S more to AEROVOX than NEW STRAIN-MEASURING METHOD 
just a real good condenser. There is Brittle Coatings 
ELECTROLYTIC also the most satisfactory and eco- By A. V. deForest 
nomical application to your particular 


problem, due to A.A.E.* service. LAB ON WHEELS 


[linois’ Oil Inspection Trailes 


With over a century of combined METERING RATE-OF- FLOW 
experience possessed by AEROVOX Relations Involved 

“WETS” sales engineers to draw upon, and By Ed S. Smith. | 
with your entire assembly studied in 
terms of all components and circuits, ADVERTISERS’ INDEX 
you are positively assured of the right 
condensers for lasting satistaction and MANUFACTURERS’ NEW LITERATUR A 

provable economy. It pays to remem- 


ber A.A.E.* 





MICA ae Published Monthly on the 15th by 


THE INSTRUMENTS PUBLISHING COMPAN‘ 


1117 Wolfendale Street, Pittsburgh, Pa. 


Submit that Problem... 








Tell us about that assembly calling for con 
densers, and our engineers will gladly col . . . pp 
ere aia etic" sateedions RICHARD RIMBACH M. F. BEHAR 
: ‘ : samples, quotations. Meanwhile, be sure Managing Editor Editor 
& RESISTORS you have our catalog 
\ BRANCH OFFICES 
E. 28th St. (1 
W N. Wells S \ v 
t 
( ys 
CORPORATION \ C :  & « \ aes aoe 
4 NEW BEDFORD, MASS. r New York draft). Copyright A inl 
<tin shine Company. Entere 1s second-class matter January 
IN CANADA: AEROVOX CANADA. Limited Hamilton, Ont. , at th st office at Pittsburgh ur r the Act of March 3, 187 
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F. BEHAR, Editor an d C ontro l 


In Time of War 


= probably don’t remember our April 1955 — yearly market for automobiles ud become 








and April 1937 editorials preaching Industrial eon % dieiaraiiaces capt 

eparedness. You may recall, however, that each | fe reeset ry * ; 
as entitled “In Time of Peace.” The word “peace” .,jccmen. dealers. arage men, filline stations, me 
as technically true although the gangster govern- ing highways, and even the little hot-dog stand 
ents had already begun, four years ago and two along the main road owes his living directly t 

ars ago, making war on the United States through = [ve 2 saan BREE hehe ger egenartlea ess ye serail 
pies, through hate-sowing “American citizens” and eet RRO Se 2 FRR BR tape aaa oxtil ae 
hrough training camps on our own soll. ant tuber. all contrivatine a laree Gucta of the 

On this 1939 Army Day, we need no longer re- to the final product 
ain from using the correct word in the title; we = Van Deven cn Id : f Iron Age, in at tic 

the , t Nouns » ’ ] LORY ' t ( t 


eed no longer preach Industrial Preparedness to 


ou, fellow-American, for now vou fervently desire ¢ , : basa rhe hs fe a cree oy 

ts accomplishment. What we believe our most ur- mill . Diieteinn the: beat : ' 

vent duty is to recommend something everyone of the use of sheet steel during the last t lecade 
uu can do immediately. ys ai . 7 - “ ee eae : 


It is simple, but important. 


of twenty years a In the 
It is that you do your own job more thoroughly n companies which operated « 10Us 1 crea . 
an ever. Your job (in nine cases out of ten) 1s M. Court of the Automobile Mfrs.’ Ass’ Du 
to cut down the sum total of drudgery involved in employment in automobile factories a r 
America’s industrial production, so use instruments — than 1929, although production lagged 1' se Ie 
. . S ? 19 r)| ment { nerve ec] l I ! 
more extensively and effectively than ever; and de-  ¢/S. In 1958 en ner ' 
> - ‘ ; ind Vas 4 al i i { ro] { 
nd America by defending your labor-saving meth- year with a volume comparable 28.) , 
ods and devices against enemy agents who weaken — aggregate technological displacement of lab 
\merica by anti-machine propaganda. In this con- factories despite the introductior f ce untless 
ection we suggest that you send for the PESSRe TS eee See PRC eee 
The comi of more t ( ( ( 
Preliminary Report of American Society of Tool tEin- manu traini ( sé ] ( 
xineers Fact Finding Committee Studying “EifYect of P , asa aa a8 : fy | ; 
the Development of the Machine on Employment and to make ou ne population more aes je 
Standard of Living.” >) Committ Cc r J and education, s that thev can be fhtte I 
) GER, Professor of Industrial Engineering, O State if jobs. [See article on evening-school trait 
itv. Published March 1929 b Amer n < { * ree 7 . ‘ 
nee 67 West Grand Boulevard, Detroit, M ment men, on page 110 of this issue—EDITOR 
i 11 inches, 12 pages. F Another recent development worthy of suppot 
which is not only a timely aid to Industrial Pre- by our readers in executive positions is the Ame) 
paredness but an attractively presented compilation can Conference on National Defense, of which Get 
t facts. Here are a few excerpts: Samuel McRoberts is Chairman and Col. F. H 
Wa. Cameron of Ford Motor Co. in his radio talk of Payne \ ice-chairn an. 
ba of Pint ‘Tt ‘ a ei 2 teat the cost of er. a And—as in 1935 and 1937—-_we urge your JoIniIng 
Oo Ford car on a hand working basis would be $ 850.” ’ a 2041 
Lk gids Cd ae Wane Gham Ber care & yearcoula kc oll the Army Ordnance Ass’n (now celebrating its 20t} 


Walter Chrysler: “If it was decided to 1 vert to the ma anniversary ). Its address IS Mills Bldg., Was] Ing 
ne shop methods of 1900, the result would be that the ton, D. C. Only $4, including its fine magazin« 


pm « 


April and May Technical Meetings Featuring Instrumentation 


CTRIC METERMEN'S CONFERENCE Ix ! Reactive Met ! ADI tior TH NI RSAR MM 
trical Engineering Dep't. University 2 py MA 5 \ 4 ! M a rH «*( rie | 
lin Urbana, TIL, April 19-20-21 Nico ncaaA Gee “Panos , , , —— 
t Theory (Six parts, one each mort linners and ¢ ning I 
fternoon) hk... faculty members Wit t | I) Dept Ml 
kes tl Disk ¢ Round (Tw I 
. T. Canfield, Purdue Universit 
( nd Accuracy Indicating It SYMPOSTUM © ' 
( Miller, Weston Elec. Inst. ¢ \ I ‘ + 
Polypt Met: Westinghou . Pent \ 
I M 
r-] il When You Can M t . 
Ml t , f Demand Met I { ( H . : 
Pub. Servic f N. Thlinoi \ \ ! | 
tan f Analyzing Indust l a I > ' 
M. F. Béhar, Editor Instruments R eller 1 , 
ent Diversion.—H. M. Brown, Pub! Ind. & Er S lecturer, F. 1 nt mn 
- N. Tllinois The Dorr C ~ a 
‘ustomer Relations.—F. A. Fergusor P| & Th nie S t M. | 
monwealth Edison iB dit Instruments , 
INSTI MI ‘ 
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Pump Governor 





W ire-w ound Rheostats 





Cumbustion Safeguard for 
Luminous-flame Failure 
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In this department we strive to re- - 
port each month ALL the new devices 
for measurement, inspection, testing, Multi-range V iscosimeter 
metering and automatic control—in t nt 
the form of concise technical descrip- 
tions. 

When writing to manufacturers 
directly, please mention this depart- 
ment as your source of information. 

Or write to Information Section, 
Instruments Publishing Company. 





Multi-point Pyrometers 








ae Electron Tube Testers 
\l T 
me , Ml 
) - . ‘ X | Jeane is c nd 1X } 
Portable Self-contained ia 'teek odie Gatien, tall 
Recording Thermometer ceutae th a acres 


\ 
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} ‘ 148), equippe 
" 


] lifie nd relay witl 
bl \ lable F ! nz capacity of 10 amp i ca % 

ut R " ful utor tic and will st 

ture, ¢ ling ar heatit ppl top euut pumping operation at any 


»tior Jas. P. Marsh Co riN4 N } determined pressure Continental Ile 


Vacuum Indicator-controller 
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(J-tube Manometers 


Overall dimensior 1%, W 
rsal lL. Gauge or Manometer is Handles 1, p. Eitl Stand rvy 
portable or stationary use, for Z hanis in b bt ¥ , 
pressurt or differential, i roller leat ! l M ‘ 

wit ® or .” “glass-like ur ing S-] vit , he | . wit 

I II\ ' 

tact rrar , | : 

V/ S ( } 


Continuous Measuring Gage 
for Wire or Flat Material 
l } | l Ip} nt N 


M 





fitte 





! | t wit tanadarad J 
in | crewed int 
t |} in I 
t top to n flu 
tand b 
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t 2 1 

q ( 

( ] 


Frequency Meters 





Refrigeration Controllers 
| ryt , ’ + ri ‘ 





R oller-leaf-spring-actuated 
Micro Switch 
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Stock No. 154 


Provides a variable 
frequency source of 
alternating current 
from 30 to 15,000 
c.P.S. 











For fidelity checking of audio am 
plifiers and radio receivers, this 
fine audio oscillator will be found 
unexcelled. It also may be used as 
a source of a-c for making bridge 
measurements where low distor 
tion is required and several fre 
quence ies de sirable Inc onypyunction 
with 
for checking speeds of moving 
Asa sweep fre 
Ray Oscil 


lograph,it gives accurate measure- 


a stroboscope, it 18 usetul 
mechanical parts 


quency ‘ora ¢ athode 


ments of vibration frequencies 
when used with the RCA Vibra 
tion Pickup. Many other diver- 


sified applications 


SPECIFICATIONS 


Output Frequency 
30-15.000 evcles (—1 dl 
» to LO,OOO « le down ! 
I > { 
Output Vol 
Oper ( t 4 > 
SOOK m load 
$00 ohm load ol 
0 « load It 
Power Output a 125 lliwatt 
Distortior 
571 er 

















RCA Manufacturing Co., inc., Camden, N. J. 
A Service of the Radio Corporation of America 











All-ferrous Construction 


Pressure Gages 
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Diaphragm Type Air-flow 
Element for Boiler Meter 


3 Met 








ne 
Lo no 
t It rie | 1 
Yew il ( 
hie t n 
pe I wee fl f 
\ln ‘ ! 
Pa pl 
bl I 
“ be } 
t ! t Witt I \ ( 
| t j t} 
rt t on r 
1} nt flow i 
b ) fl 
' I Me ! 


Dial I 


n 


I 


dic 


ators 


pple ) ll fo 
f dial) 11 
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p dial irbide tly 
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! il Ttire 
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1] yperated er ne 
1p! nt permit ! 
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it Init, eathod 
mplifier, and vr 
nit unaffected by t 
( nd built to witl 
» 9,000 lbs. /in It 
hig) ine spec 
fo ngine 





Engine-indicator System 
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The 81 blocks of this set in combination form 120,000 
gages, in steps of .0001 inch, from minimum size .200 
inch to more than 12 inches. These blocks are also 
sold separately. 

Johansson Blocks are available accurate to within 

.000008 inch, +.000004 inch, or +.000002 inch. 

Catalog No. 14 gives complete list of NEW LOW 
PRICES, blocks, sets and Johansson Accessories which 
protect and greatly increase the usefulness of 
Johansson Blocks. Mail the coupon for your copy. 





Fries 


JOHANSSON SET No. 


(Accurate to - 


.000008 inch) 







aif 


ONLY 








FORD MOTOR COMPANY 


Johansson Division Dept. D Dearborn, Michigan 


Please send me, free, copy of Catalog No. 14 
Name 


Address 


City 


State 








Hardness Testers for 


Dairy © 
Internal Surfaces ety thie 
New “Model 3-CR" Rov 


io 6 


Hardne ter I 
ekwell Superti elects nt 
Hardne Tester are designed for it wi 

tube inal 


kwell 


evlinder tallationr n 








[Thermometers 


Fixed-stem, Snap-action 


Temperature Controller 








Industrial Process Timer 











Extra-long-scale Flowmeters 
for Tests & Calibrations 
' portant engineerir tests, and f 














EPPLEY 
THERMOPILES 





EPLAB 
THE EPPLEY LABORATORY, INC. 


r, FR. 








Multiple-thermocouple 
Indicating Potentiomete; 


Space for iny number f togs 
' f _ f 





tL 


> 2 / 
nee-junction Compe 
tainti« 1 








AS MUCH CURRENT 


Mr 
a oe 


WARD LEONARD 
RING TYPE 
RHEOSTAT 


They Ll 


> 


Send for Bulletins of Interest f 


38 SOUTH STREET - MOUNT VERNON - NEW YOR 
ELECTRIC CONTROL DEVICES SINCE 189 














akage Resistance Tester 
Ser MB Megabrid s claims 


Dial-indicating Thermometers 





Impossible at the Track 
—but not on The RIDER 


Volt0hmyst 











\l 
That's the ratio of the resistance 
range of the Volt0hmyst. Wide 
— enough for engineering require 
ted 1 ments of today and tomorrow, de 
| signed for use on television, radio 
nged to charge capacit { receivers, transmitters, aircraft 


radio, power, sound, facsimile or 
other engineering work. 


! tion «a The Rider Volt0hmyst measures 0.05 to 
n. A third termit ya 5000 volts d 0.1 ohm to 1,000,000,000 
tate sich aia a rae ohms with a greater convenience than 
“y EERE Ae ent nt x | hread Lead | ester any other existing instrument As 
\\ aod 1t \ example, you can measure any d 


ble f { ! trol or operating voltage wherever it may 
be without being concerned with the 
pple ttin . circuit complications with the signal 
It present in the circuit. For, the Rider 
Volt0hmyst has one scale—one zer 1d 
justment. You just put the proper probe 
on the point to be measured and the 





scale shows the voltage r resistan 
without adjustments as you chang: 
Recording Calorimeter ranges. 
' é ; Cut iia Yes, the Rider Volt0hymst is accurate 
3 accuracy on the Ohmmeter, 2 


the Voltmeter. And the input resistance of 
the Voltmeter is higher than all other 
16.000.000 ohms up to 500 volts and 16 


000,000 ohms frem 500 to 5000 vol i 
all specifications and complete des 


on are included in a booklet we sh 
ike to mail you 

Write today for Booklet Giving Com 
rs | | F plete Information. 





The New Elec- 
tronic D-C Volt- 
meter-Ohm- 
meter With- 
out an Equal 
105-130 Volts 
25-60 Cycles. 


Net 
M. §5750 


MUENUe SERVICE INSTRUMENTS, INC. 











: G n ther 404 Fourth Avenue, New York City 
0 Js tpg pate ee Foreign Division— 147 W. 45th Street, N. Y., 
Bea D 0 Cables —‘’Servicin’’ 
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Industrial Instruments Course at the 
Charleston (w. va.) Evening Trade Scho« 


By C. B. COCHRAN 


Head of Instrument Dep't, Westvaco Chlorine Products Corp., South Charleston, W. Va 





\ | ! t ! inde? o the ruments which he 1 
‘ | ded VMioden 1 1 re ell the roe n whi ne ire used. In othe) 
d indred f dust t t rument ( nge dered ‘‘auxiliar 
1 ] t ie juct eqduc iste wna pu ire ae ‘ Leg) i p rt ol day Pla 
) \ ¢ re dust \ ( i é ( yn-gveared prodauctiol i ub, ind req re 
l l run l red ! peratio} 
A N ‘ ee} a i ri be ( r Ww I ad ne demand tf 
1d | troduced, and er daa ruinet! men Tar surpass¢e the pp It S pl 
, a iV re tne ! ortal » ri¢ ad ( nd ] DIV 1 ined met V oO are 
of | den | ! facto rhe emplo ent. Thus arises the need for mer 
I equ ‘ pt ist ) (le tne ra ng it Vv ire al ible source of trume 
I : a : Mo eading rument ifacturers, real 
l ! t | ve! | ( portance ¢ prope trained men tor the servicing 
ic | l¢ ( ner Cupa ! equi} ( nave estab nec { i yp Tacilitie not 
J d fi 1) t case did ! WV) ( nel, bu for use} if their equ 
a led run al f the ree? dustrial plants, whic 
I r well a ed } nt department n ( 
7 ; , pl du porentice p cour fo. r own personnel, wl 
t lt et ‘ ‘ the t ‘ f me? eeded f ruc 4 en on ¢ pal ( , OL cours Ou 
: ‘ , ed a tha ’ questi ro} ! er plants a it rtually imp 
dep { \ Cc} depend pol the a nie { Ul Che iil ned by the ! 
rurnie A ised ticular plant ULACLUPO] i fact present e! Is Nhandica 
: a) ‘ 4 nd e} ; the ; r¢ lit ) ned ! Line rcainte 
inl | l epat ent l la SINCE ul 1 ¢ 1 l ( } r¢ I aust) ) 
, { ‘ ) be ad ‘ ed t Kanaw Te ( centered around Cna 
‘ ‘ { ty t \ re \\ \ ¢ i ind nee most of these p ts } nt 
i | tie ld be 4 ded ft minot l aepa ent ! ! rom one t 
qd tor catibrat l ind testing | e expected re I U\ men, 1t Was thought tnat ere would be a de 
me or ed record \ cl vy the complete fo. training course whereby tl! e me could add 
f nstrumel! ! St re ten kept a icnect present knowledge ind Kee] pt date on the newe 
) ! dia i in future purchase Chart I Lrumen 
ind ft ind e comptilat ol a 1 derived Consequent vas decided to include a course | 
( irt ror Int ) Line Account Dey irtment | i It strume? “I } the curriculun oft the (¢ har est 
e% . Cal T Dy the instrumet! department. | ! e Trade School. Tl trade chool was made po 
rt ! }) nts, tne ! rument de} irt ent lso ae the proy ns of the Sh th Hughe > Act ol 1917, W ( 
a t rifice plate ro. flow measurement, de ie for the “promo ! of eat onal educatio il 
d fabricate ecla nstruments, and n general, (,eorve-Dee Act, f 1986 providing fo “further ce 
hand in hand wit tne Oadué departme! { the ment of vocational educatior Under these acts, the ] 
i proau ‘ eff rie N De nereased to the Government agree to make i lbstantial financ 
in bution to e support f voeat nal educatior 
\ t of the large instrument companies empl competent The Charieston Evening Trade School open to w 
e enginee! vii re lable to ser ce their ¢ lip OVE) xteen vears of age iwfully emploved trad 
ment so that t S niv necessary to ¢a the oca igent industrial occupations or who have been so employes 
t Line Ca Ol I ( Howeve r, W a plant ist are emporal ly hempiloyed, The cla eS ire conducte 
rs variet ota iTerent 2 ikes of instrument (and tnis t} evening when workers are ible to attend and the 
] la \ tne Cant I pl int ot | ated neat i argye ( ty!) Liol pr vided upplemer tal to thei) dail en ploy 
onsiderable oss of t e and great expense would resul Thus the workers eligible to attend the class in Indu 
I the lack of properly trained instrument men as part Instrumentation must be men engaged in the repa 
f the plant personne stallation, and maintenance of general industrial mete 
TT mportance of mployving properly trained instru Instructors in this program each hold a trade and i1 
nt mechanics has been emphasized in recent Jnstrument trial certificate issued by the Department of Educat! 


rticl the State of West Virginia. This certificate is issued t 
’ 


who have trade or industrial experience and show a 


; , for teaching. Supervision of these instructors is pr 
: Men — Made.” R by the Kanawha County Board of Education in coope 
ey with the State Department of Education. 
O M Salaries of the teachers are paid by the County Boa 
rot Education, whicl reimbursed by the State and F* 


_— r nt fos Moot Governments. A small tu 


nm is charged each studet 
provide the cour ty’s share of the cost. This tuition fon 


| 
hese articles all point out that the man or men working entire term is low and is considered a profitable invest 
Vill indust! nstrument ould tl understand by the men seeking Instruction. 











irse in Instrumentation soon attracted widespread vi ek ( 
nd during the registration period forty-four met! d d ease ( oht t | 
r instruct on, all of whom are at pres¢ l ‘ , 
| l trument work. Che ilu | me il S by ‘ i , 
elt ecessitated a certain amount : l \ t ] 1 d 
due to the varied type ft men Ui \ a ‘ ‘ 
( Ss and progran Kvet & Classe l 1 ‘ ( 
retard our flexibility in this case a t ( e Kanav \ 
++ ’ , , ] tT TT ] y cy 
; on shitts und are unable to ittend regu ha ins ia, F ' 
education of the group Is also greatly varied, rang sae a 
ose who have stopped in their fon edu ; 
the ninth grade to those who e ¢ ved tw 5 a ; ; 
rs in various universities and colleg | Sake 
1 rew the latte ; i 
i rt i (1 t i i i 
i Ca ed al the utset that the ( se Le Lye . el a ( ! ( } an { furt 
form a background for future ip} ind \ ‘ t ad ‘ 
( but nevertheless it had to otter prac ca l t ( al 
nformation. The course must also be id e) ! e] 1) disc ed t ‘ 
n of the types of Instruments used in thi ul pi s instruments and their app 
l represented D\ our students, otherwise dur time en volved hese ectu i 
i he poe t to no avail Anothe extremely mportant na re ( t C¢ ! { ( 
dealt with ne problen of how mue me wa t ( C6 ered to @ e bp ‘ l ( | 
ed to each general type of Instrument and its unde Femperature Re de) ad ad t l 
theo. This brought us back te e proble pr Phen t qd Hyd ( ( \ ( 
ad D\ he varied degrees | raining ( essed D oul t t Leeture ed ed he i 1, 
ts. Time allotment would depend solely upo w fast ‘Flow Measure nt h () , VMete M 
is a whole e uld ASSIMilate and dig t the subject Pote hntiomete} | rometers’ nd “Rot ete? | 
[wet V-Ttour weeks i relative nort ( ! ture eryve 1 ! l 1 
dad to arrange yur tit Ss tha ( ( a cu ib de ut d y , 
ild receive the maximum time allowed der ‘ the ile } ! d 
ces We had t keep n mind t tact tna V¢ Line ib ye l We ¢ ay dead l | 
d possibly tend to slight some of the mpler but never ist what p ld be Oost ( \ 
fundamental ubjects G nsequentiy t was ect Lhe ude | au | | l 
to “fee uur Way, o to speak, throug nie 1 eng } ‘ ‘ t 
ture ist te ee now our students w ld 2) » ou ru ra I ( tua | l ( 
‘ ition. | his manner, we on were ble ) app ime) he d ‘ lec 
proper amount of time t the various subje¢ that ind rut ‘ ina re « plicated lyst 
da need for more intensive work. Since a if the met ment ‘ 
id some experience with instruments, it was less ne¢ ie, einen , - 
to dwell on the use and Importance of these nstru eee aes a 1 ; ; 
an it Wa oO explain I a ( mae. ne ib , \| { 4 U ‘ d ' ; 
res ! expla ‘ } ( 1 
\ general outline was presented in which it was planned ments uncer discussi sectional view 
er information that would deal primarily with th ford the student an opportunit 
derlying factors or theory behind the various types of far} e clearly thal nea 
ruments. Otherwise, lt wa dec ded, we would til ! ( at U pperent { We ive OrAalol 
echanic who would not eC able to solve problems a tire na Ca be ea Inderst at { 
nted themselves, and in many instances, would not be boul yresentatlol a DSOT] 
to determine whether an instrument was performing lor 1 re I ve depend great a | 
t should. A man not realizing how a change in ten bulletin 
ture affect the process, for nstance, could not ntell I} de} . this p { p Insc 
ntly service the instruments. for well-trained trument — , 
\ « ss of forty-four men of varied degrees of training is a nd set ce Une t i ! 
unwieldly to be handled by one instructor during one nent on al Proce Pnroughout ‘ Al 
riod. Consequently, the class was divided into two groups reminded that repair v done 
nd Mr. E. A. Bryant, an instrument engineer in one of the usually ends as an error. It was a pointed oul 


plants, and the writer were chosen as instructors. The , un RERceeness PASPNAESE: | NAS , POUs 
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each period was divided into two separate eSSIONS. rea PeSPONs IDE rou trouble, aia reat de 
rst session ends at 8:10 p.m., followed by a ten-minute “ime and money can 0 ee ne ee ees 
termission, The second session follows from 8:20 to 9:30 ind quickly diagnose the troubl 
with the two groups alternating. For example, Mr. The ideal course in Instrumentatio ( 
ant will lecture to Group 1 and the writer to Group 2, tudents with a laboratory, which the \ ) 
iring the first ession. At the second session each instruc actually work on ene nstrument the tud | pe 
repeats his lecture, but to different ProupsS. Chis plan ; this true n tne case ot a Choo WNOSE pyect | ! 
ced out satisfactorily, and we believe that this is one new men, strange n the field f Instrume 
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lt had been expected that we would have a 50° mortalit ictual practice , procedure would assure¢ cl cle 
In attendance. This figure was based on prey . of receiving the utmost that the course has to off 
rience with classes at the Evening Trade Schoo How In the more industrialized section f the count t 
we were pleasantly surprised, when at the end of ealizatior taking shape in the minds of the trume 
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THE westcoTr Orifice Meter...the instrument that is 
meeting a demand of astonishing size and growth Westcott. “M 
throughout the world. Large volume, efficient 
manufacturing, ingenious design and simplicity 


. these alone make the low cost possible. 
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A New Method of Measuring Strain 
Distribution—Brittle Coatings 


By A. V. de FOREST 


Massachusetts Institute of Technology 


) RING the past year development work has been ca) higher order. The coating constitutes, in effect, a strain gage 


d out in the Mechanical Engineering Department which not only pictures strain conditions but allows evalua 

the Massachusetts Institute of Technology by Mr. — tion of concentrations with an effective gage length as smal 
Ellis under the direction of Professors A. V. de Forest as 0.01 

S. Taylor, on the use of brittle coatings for strair The figures illustrate the application cf the method 

of three-dimensional bodies. Since it usually is tru determination of the strain distribution about a tweld 
aximum strain concentrations especially those neit between two sheets under direct tension, and s t Cnie 
ure under fatigue conditions—occur on the surface, sheet is rotated with respect to the other about the nel 
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new method opens possibilities of quickly and conve po.weld. In the case of the ter n specimen the 
ly performing a qualitative strain analysis upon. the formed within the spotwe n at 
complicated shapes. ioad spread t tne Surrounding mets | 
"he general procedure is to coat the surface of an actua exampie the cracks first mit 
whose design is being analyzed, with a coating of spotweld and ther ea ( t 
m brittleness and load the part in a manner simulat nd out into the adjacent sheet. In t case the 
ise, so that the coating is caused to rupture first et showing the resolved Maximum te tt 
ts of high strain concentration and later (with highe torso 
;) in areas of more general strain distribution. By In each case t crack ipture 
uring the loads at which these rupture patterns form, the direction of maximum te ( 
strain concentration ratios ean be computed as the in lliustrate a valuable Teatu I t vene} 
itio of required to form patterns on the ein ! ! i ( 
ctive areas values of strain can be compute ! 
‘alibratine the brittleness of the coating under the cor ! der t e¢ { the maximum deflection. I 
s of test. 
litable laequers ive ee! leveloned ( ( ( 
rmly brittle coatings within a thickness nar rT OO 
ft in overnight dryit \ method of s ( 
eveioped hich will indicate magnitude 1 5 ( 
n strains, utili @ the lacqu , ( Ss! ‘ 
thin 20° and the direction of these strains t muc! iva ble t lust 
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felations Involved in 
Metering Rate-of-flow 


By ED S. SMITH, JR. 


Hydraulic Engineer, C. J. Tagliabue Mfg. Co., Brooklyn, N. Y. 





While this subject generally has been treated conventionall 
t of conservation Of energy, the present notes cover a 
roaches. Many of us are not satisfied with a single statement of materi 
h we use but need to have a number of different aspects 
confidence 1n our judgment when handling actual calculations. In a sens 
llowin roup Of sections iy be thought S 
sulation system for the subject of fli 
First is Section 1, a slightly modified development of tl riginal treatr 
Prandtl and Tietjens, that shows how the pressure-volume path follow 
the fluid affects the expansion factor and determines the law of flow, bi 
fluid a liquid or a gas. This is followed by S$ Z t ‘ 
nal development for gases, based on the law of conservation of energy 
h method gives an insight into the mechanism of the energy transfor: 
involved. Next is Section 3 upon empirical coefhcients and expan 


factors and their graphical correlation with the Reynolds number R and th 
ustic ratio S. After this comes Section 4 
es and their implications, a useful analytical shortcut for a few important 


Concluding Section 5 contains a presentation of Borda’s relation, for 














inges of momentum at a change of section, which clears up some add: 
i points upon losses and expansion factors 
1. Prandtl-Tietjens Relation between Pressure and Velocity. 
The fluid is acgelerated through the drop in pressure along a 1 le, taking 
as the differential producer. Since force equals mass times acceleration, with 
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The Mark of 
Effective Control 


Process Control for sensitive. stable 
automatic control of temperature, 
pressure. liquid level flow and othe: 
factors as applied to industrial 
processes, Responds to changes 
quickly.without overtravel or hunt- 


ne. Ask for Bulletin No. LOL. 


Combustion Control that is simpl 
but complete for providing econom- 
ical operation 
of boilers of 
200 h. p. and 
larger. Details 
in Bulletin 


No. 102. 


Boiler Meters 


for recording 





combustion 
conditions and 
euiding boiler operators. Described 


in Bulletin No. 44. 


Multi-Pointer Gages for indicating 
factors such as draft. pressure, tem- 
perature and speed. 
These Gages are avail- 
able with any number 
of pointers and any 
scale combination; in 
cither the oil sealed 
bell or diaphragm con- 


struetion. 


Flow Meters for indi- 
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cating. rec ording and 


—_ 





integrating the flow of 







steam, water. sewage, 






air. gas and other fluids. Bulletins 


No. 9 and OG). 






Recorders for pressure, lé per. 





ature, drafts. liquuid level and other 





factors. 


BAILEY METER 
COMPANY 


1041 Ivanhoe Rd., Cleveland, Ohio 
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Measure 
SPEED 


with split-second accuracy 
The ‘““Jagabi’’ Hand Tachoscope 


the exact number of revolu 


‘ yO 

Ss the exact time in which they 
ade. An automatically combined 

ed counter and stop-watch, for al 


speeds up to 2 
Send for Bulletin 1505-1. 


rpm 


JAMES G. BIDDLE CO. 


Electrical Instruments 
1211-13 Arch Street Philadelphia, Pa. 
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Conservation of Energy: Potential and Kinetic Energy 
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Stop and consider this 
unique combination 
of features of the new 


ROTAMETER 
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F & P rotameters measure rate of 
flow of any liquid, vapor or gas from 
“faucet drip’ to hundreds of gallons 
or cubic feet per minute. This in 
cludes all alkalis and any acid. Even 
HF can now be metered with a ro 
tameter specially designed for this 
Service. Their only moving part is a 
top-shaped float which rises in a ta 
pered tube as flow increases. Position 
of float indicates rate of flow. Ca 
pacity scale is etched directly on 
tube. Remote recorders and inteaqra 
tors can also be furnished. 





ae Always be sure 
it's an F & P 


Rotameter 
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Fischer & Porter Co. 


115 West Penn Street 
Germantown, Philadelphia, Pa. 
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GALLET- GUINAND - GALCO 


and SECURITY TIMERS 


are made by the world’s best 
chronograph craftsmen 
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JULES RACINE & CO. 
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Master Optical Company 


19 W. 36th St. New York, N. ¥ 
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1d ¢ ( specin Cal itl 
& 
xpansk the gas flows t 
e 7 perature drop times ¢ equals t \ d 
, } , _ ] ] | ] T 
essure Which, 1n turn, equals th NO'rK COl I 


sence 


] | 
ommonly used in developing th 


Graphical Correlation of Coefficients and Expansion Factors 
against the Reynolds Number and the Acoustic Ratio. 


nemat viscosity 1, according to t requirements dimensiona 
ty. (This ratio Vd/v is generally knov is the | ds numb 
, 1 or fei ] t 1 x +} 
ent the values of the coefhicient C expe i uned with « 
1 ‘ > 1] nD ) 
may be plotted against the Reynolds nu R . C:R 
1 1 + + 
predicting the value of coefhcient for 1 rsa \K 
s long as R is known. Different sizes of pipes and meters are of sufi 
different relative roughness 1n practice t . C UT 
; ; : 
r larger pipes which are relatively smoother tha the coef 
Poa " 7 1 ] ] + { 
1 nozzle may increase slightly and that O1 ’ 
| 
rection and amount of change in general bh pre t 


} } “T+ y ’ x ' ’ t TY 1? 

ers having flat coefhcients over the metering range wh ver poss 
zs 1 1 } 1 1 1 +} ; 
Reynolds number may be thought of appropriately as expressing the rat 
“+4 + y . Af ER! Fe sot 2 4 | aiaentacee 48 }  « oanceets 
nertia to viscosity effects A high Reynolds numDet indi ites tnat the inert 


71 


tic ratio, or Y, .€¥./ Va 


‘spondence involved. Thus, for an orifice or other differential prod 
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] 1 q 

s, upon which the metering formula is based, preponderate so that the 
ee oe ; ae ee ae Be se 

lent tends to flatten out there at the “theoretical” values of unity for 


shaped nozzles and 7/(7 +- 2) 6110 for orifices (assu tw 
sional flow, the three-dimensional case with a circular orifice in a1 
thin plane being still too difficult for solution by exact methods) 


t | 
(the Mach number), i. e. the ratio of the velocity of the fluid at the inlet 


meter to the velocity of sound there. The following will show that ther 
e physical justincation for such treatment 

2 prs - - iro the Ee ee Oe Sees, ee Dee: — 
CN pressure ratlo agrops, tne velocity increases througn tne tnroOatl 

. slo + > mo 1 > } lo +t +} . s+} y 
while, at the same time, the fluid density w. there drops. Wit] glig 


ocity Ol approach, the resultant mass-rate of flow reaches a maximun 


p./p [2 (k 4 1) ]* : ( 0.53 closely tor k 1.4 for air, e. g.) 


1 y 7 1 1 ] 

these factors. When this occurs, the acoustic velocity (that for sound) 1 

d at the throat. In Fig. 25-13, the paths are drawn in below th 
4 Sp 


> - 4 1 1 
ure ratio, although actually they will not extend down quite so far 


s tor the usual ratios of diameters 
. ] 7 1 1 1 1 
acoustic velocity is \ \ Rp w, and the inlet velocity 1s 


V,=Q,/a [CY,/V (m l) JV 2Ap/u 


“flat” coefiicient C, the acoustic velocity ratio is V,/V Kl Vo 





K, is a constant and SA p/p, k =the acoustic ratio. However, for 


1@ acoustic velocity ratio there is a corré sponding valu 


+ | 1 1 1 1 
the tourth term of this equation merely requires that the 7 ta 


le net expansion factor Y experimentally obtained on air (R 1.4) 

nay be plotted against the acoustic ratio S and used with any other gas 
= ~ - ' 

1.25 to 1.67) for recommended diameter and pressure ratios without 


1 ioc’? c « } 1 
$s is Pigs” is an ungrammatically rememberal way of stating the re ement ¢ 
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aS weil aS numerics must equate 





i(T ys) f(S). To pass from the 


CONDUCTIVITY 
BRIDGE 





NEQUALLED for measuring th« sp 


cific resistan¢ f electre lytes, and f 
ordinary resistance measurements wher 
an A.C. bridge may be employed. Op 
ates from 110 or 220 volt A.C. line. Sin 
ple, rapid in operation MODEI 
suitable for production f R 
laboratory  us¢ Compact 
porieble, completely ell, &()OO 
contained 7 

Write f Bulletin R¢ 0 


MEGABRIDGE 





HE Megabridge is the most rapid d 
vice for routine insulation measure 
ments which still retains the inherent a: 
y of the Wheatstone Br ige Oper 

ates from 110-220 volt A C ine ava 


able in resistance ranges up to !00,000 


cura 


megohms. Ruggedly built, accurate; con 
pact and portable 

Laboratory, production and mainte 
nance staffs find the Megabridge invalu 
able Among its many applications t 
especially useful in testing 

Electr ; Eauipment generators r te 
transformers. et 


Radic Components ndensers resist 
volume controls. et 
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Miaintainine PROPER DRAFT 


s relatively a simple job once a Hays 
Draft Gage has been installed. Ac 
urate measurements supplant guess 


work, resulting in more efficient com 


Dus n 

HAYS ORIGINATED and perfected 
diaphragm type of draft 
today Hays Draft Gages 


equipment in the 


the ar or 
gage anda 
are standard usanas 


t the nation’s boiler rooms 


sre offered 
the 


recora 


HAYS DRAFT GAGES 
wide variety of Types 
llustrated above, tc 

Send for our catalog te 
925 Eighth Avenue 


Indiana. 


na trom 
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day Write tc 
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ELECGTROCELL 


Self-Generating 
Photo-Electric Elements 
Ultra 

Permanently Stable 
Unlimited Life 

s and shapes 

Dia 


unmounted 


Sens tive 





sreat variety of siz 

P 7¢ 
s trom TP to i7g 
Mounted or 
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F t Candle Meters of unequalled 
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nsitivity up to | 


PHOTRIX 
UNIVERSAL PHOTOMETER 


Single and multiple cell models 






PRICES From 
$37.50 Up 





DR. F. LOEWENBERG 


10 East 40th St New York, N. Y. 
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The losses for a nozzle with a frictior efhcient of unity and for 
plate square-edvged orifice a1 nearly tl same for the same diameter rati 
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